(l2)1*»ia*ft#?ifc»-3lxT4>IB**LtcHBlH« 



(l9)1ttJI^Wm*r*«IM 




(43) BRS&BHB 
2005 ^9fl9 0 (09.09.2005) PCT 



IIIH 

(10) BRg^BBM 
WO 2005/082946 Al 



(51) HIRWitiHg 7 : C08F 4/48, 8/00 

(21) BlieUIIS-Q-: PCT/JP2005/002887 

(22) U^fflHI B : 2005 ^2 ^ 23 B (23.02.2005) 

(25) BRSaJligOmti: B*!g 

(26) SRR^MOVtS: B*I5 

(30) ffiffclf t 1 — £: 

*#M2004-056341 2004 *3^1S (01.03.2004) JP 

(71) lHliXr*H*lft<±Ta)»ffiBlfcotxx;: 

*±^7 9 U (KURARAY CO., LTD.) [JP/JP]; t 7108622 
MlljfcjMfcrfTSI* 16 2 1 SJft Okayama(JP). 

(72) 

(75) *W*/IHMX r*HfcoLxT0)*;: feU JS^HB 
(SATOH, Kotaro) [JP/JP]; =r 3050841 ^SjSHo < If rfi 
IB**<f£ 4 1 Still ttxt#*t* 5 Uft Ibaraki (JP). AD 
H f'JH (KATO, Toshinori) [JP/JP]; =r 3050841 3?t$!ft 
O < If rtT«P*rt<£ 4 1 1*iC#a^ ^ Urt Ibaraki 
(JP). 

(74) ftlA: xtft^(TSUJI,Yoshiko); t 1010047 JEKWT 
ftHIErtfaE 1 Tl I 2§1 2#»±ftbf;UTakyo 
(JP). 



(81) »SBf«*a)ft^Ry, ±T(D«H<DHrt«Bl36^ 

RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »gar«*©*^By, ±x<Dmm<D&Mm 

rfnlife): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

SttftllM: 

— Buenxtte-* 



(54) Title: PROCESS FOR PRODUCING POLYMER WITH FUNCTIONAL END 
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(57) Abstract: An organolithium 
compound represented by the following 
general formula (i): (i) [wherein A 
represents a heteroatom selected among 
oxygen, nitrogen, sulfur, and phosphorus; 
Ar represents optionally substituted aryl; 
R 1 represents Ci_i 0 alkyl; R 2 represents Ci_i 0 alkylene; R 3 represents Ci_i 0 alkyl or a protective group for the functional group -A-H 
(A is the heteroatom); and when the heteroatom A is oxygen or sulfur, then m and n each is 0 or 1, provided that the sum of m and n 
is 1, and when the heteroatom A is nitrogen or phosphorus, then m and n each is 0, 1, or 2, provided that the sum of m and n is 2], 
which has not hitherto been used in anionic polymerization, is used as an anionic polymerization initiator to easily and smoothly 
produce a polymer having a functional group at an end. 
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(57) m$3: 

$£MT=.7t>M^m V ^n^o/cTSEO-j&S; (i) ; 

R 1 

2 I 

(Li) n -A-R -CH-CH-L i (i) 

I 3 I 

(R )tn Ar 

)V^\ylym, R 3 «^*^l"10(OT/V^/l-Mf-^Wf^K-A-H(AfiMfBL7t^'7 i nig^-) 
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[oooi] ^mrnfe, ^^ffiktfv^—&x.Tf*:<Dmmj3m, m.m^m^'^mitmv 

[0002] ^flSW^bsKy-^— ^^^JtSfS^ffl^^^ffl^tbTv^^s, •gm&Mm 
ih/cw^v^y^-^mfc^sr^^C #y^— o&ica 5 — ^-&W-<v^ 

[0003] yifV^T-^m^^*3V vC, Ubf ^T^^^ft^^W^tt^r^^tV^J 
^^$*T^y^-^^^S^A«^^^TV^(#fF^l-3 
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[ooo4] m^-mm^mm^mA^m^mtvx, •gmmtt-tzftmn^mw 
m^mm-r^m^-mimi(Dmmmmmmx\ ^hm&MtmvMmmm 

[0005] HCTJ©^i:bT, Wti^^^^v^W^y^^^^^irVn^S-e^^ 

Lfc^^ufc^y^-^^^ 

[0006] tt^my^VMk&tokftmfflz^m&&1&&V?ti, l-^7x=;^xf^y 
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[ooo8] *mw<D s Wtt, fi^M^j^fflvMrr^^m^^o^^^cD^ft^^ 
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[0009] &tt, *mm<D g iriiss:^ -rsfi^JB^Jonssi^KLT, 2o^±o 

[ooio] ^mm^-hfe, _h!B© s w«j^-r-<<i^«w^?rm^iTt/c 0 ^©iti, «iy 

^vm^^* 0 y^-©^ft*^^f^^^^tv^ij^s^^*T* o y^-^ 
^^tg^t-5^v^5^x^^is^<T%,^wf^b^y-^-^r-^-^M^^ 

£t>^ ^mm^-hn, mmxmm^t'^m'\^r=-^m^m^mm^xm 
m^^thx^tKmm^mim^R^m^m^hmm^mm^x^bT^^ 

mm^^xT^^m^mmmm-r^bfrx^, s ^j^-rs* 

[0011] ^lt, «§Bi!#ki*, -hiB^^Wt^ttT^^fi^r^^iJ^Mv^-rM^b^ 
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[0012] -rtetih^mmn, 
[0013] wbi] 

R 1 

2 I 

(Li) n -A-R -CH-CH-Li (i) 
I 3 I 
(R )m Ar 



-A-H(AttSufBbfci— ^n]^^-) (D^fM^^iwU -^nJj^A^jjf J^C 
^^f'f«^J©^^^^^m^J;t/ntt^n^n0^^fil^&oT5.om^n©^ff 
^i"Cfc!9, ^xnJg^A^^^^^^^Pi^^cDi^^m^iT^n^^tL^tLO, 

(2) TfE(D-|^(ii) ; 
[0014] [>fb2] 



(H) n -A-R -CH=CH 

I 3 I 

(R )m Ar 



(ii) 
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£ > R 3 fi^*S§: 1 ^ 1 0 » T/^/V^te W IBS-A-H ( Afi BU f BUfc^^ njg^- 
R-Li (iii) 

R'^mmi-iocDT/^/^^-To ) 

[0015] Sfctd.^K^ 

(3) iifEcD— ^(iO-e^n^iSem^^fl^l^/V^^^o^, JifEcD 

— (iii) ^mtsth^my^Mk^m*, n^v^m*. (n+ D^r©i[fi 
^o#^Tt-, T^^m^m^/^—^r^^m^-i-^mm (2) 

(4) ^^tcm^m^t^v^-cDmMm^r^u^^vit^, 

^tfSfrlB(l) - (3) ©v^i*tbd^$43t^fe; 
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(6) TfB(D-|^(i); 
[0016] Wfc3] 

R 1 

2 I 

(Li) n -A-R -CH-CH-L i (i) 
(R 3 )m Ar 

-A-H(AteitufEUc— ^nJK^-) ©miS^tvetL^U ^rnJK^-A^MItlg 
tfSl-C&t), ^nJg^-A^^^Jg^^fc^^^-o^^^m^it^n^^H-^tLO, 

(7) TIBO-^(ii); 
[0017] MM 

(H) n -A-R 2 -CH=CH (ii) 

I 3 I 

(R 3 )m Ar 

X , R 3 ^^ mm 1 - 1 0 (D T/V3r/vm£3z. f^W t^K-A-H ( AteffffELfc^T 1 n Jg^- 
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R-Li (iii) 

(8) Tfao-^(ii); 
[0018] Dfb5] 

(H) n -A-R 2 -CH=CH (ii) 

I 3 I 

(R )m Ar 

-^ff-^S2tf&S 0 ] 

-«£*L5 0 S^^U^fl^l^/V^^j-LT, TfH<Z)— ^(iii) ; 
R-Li (iii) 

X*m£tlZ>^mV*7'VMk&yo&, n^U&jg*. (n+ 1) ^/W^T»:l:[fB Ln«_hf5 
(ii) K&tfZntm Cm^-T ] "CSJS$^5^i:Sr«KM»t-r Slr^ttT^ 

[0019] ^LT, 

o) tufa (i) - (5) <d\ ^-r tifr<Dm^m^Y&hntt^mi\^v^-xih 
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<5o 

[0020] *mm<DjffeKi:z>mtrn, m&m^\&m^xT=-^m^&n<>±m^<D 
^m^m v ^t, *fcte_hiE<£>— (a) -c^ns /s ( 

^c^v^y-e-^#<gij^6tv^5P«^M^^^-f6r^<, ^wt^b^y^ 

[0021] ^KOWfgffiT^^fi^M^Jfi, — jK^(ii) T**£*l5 0 gm^^ff 
fl$5£ (iii) T^^tLS^ray^^^b^t^rS^-frSrt^J:^^^^ 

o 

[0022] ^T, »0Jt-oV^f^^K-r§o 
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[0023] Ut6] 

R 1 

2 I 

(Li) n -A-R-CH-CH-L i (i) 
(R 3 )m Ar 



-A-H(A«tuiHufc^^njm^-) (D^m^^n^fhmu ^^m^-A^mmm 

3U7*&^ ^nJg^A^^^^^fcfi^^tD^^^m^it^nf-i^^tLO, 
[0024] ^Wi])^M^m (i) t-*3V A^StMC^, ^MC^-, iflf^it/M 

[0025] mmv^-vMk&yoti) iz&^x, RU%femm~io<Dmmv&fzn&m£<DT 
/u^mxfov, McfcWk^xn, j-^-^m, ^^m, /ntr/n, -fy7nt>i, 

Wf^/v^ tert-^^VVfi, ^y^^ 
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/uM, ^Jr^O^/vm, tert— ^yf/H, l->f;^f;H, l-^/w^^/w 
1, ^*c*/;v^ ^f;H, f^/v&f^^mf^t^X 

[0026] ^m^MY&m® fc&wr, R 2 «j^*#:i-iO(Dti:^^c«57 v ^^r 

^ntV^S, /fl^^S, ^yfl/^S, ^df-^w^S, ^^f-i/^^, JrZ^y 
<z>E^^T/i^i^g^fc5r£;$s#?3;LC ^^i/^S, ^^>-g, 7°ntVyS, 

[0027] ^m)^M\^m{i) fc*3VvC, R 3 tej^*#£l-10cDX/^/VS£fc»Wf£*- 
A-H(AtefulELfc-^rnJE^) ©miK-efc§ 0 R 3 ^*i§:l-10c7)X/^/vS 
-CfeS^O^MibT^, p^vi^ /nf;H, WotVH, X 

-Yy^f/H, sec-^f/H, tert-X^/l-K N -<>^/l^ ^y-<^/V 
^t^yf/H, tert— l-^f/I/^^f/H, 
^^/H, — ~7^->v^ ^r^/vm, /—/ism, *f^/v^f£}£%:mfZ>^.bi£X^Z> 

f*!f StLTt$|f£-f 6 C R 3 ^MJy^v^>]J/^ tert-^^/^y^/^-yy/^ 

<z5^^R 3 ^i!tfn~5cD[^ 
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[0028] ^m)^M\^m (i) fc*3V ^"C> ^n!g^-A^^Jg^-^fc}»|tJm^--Cfe6 
m*3 e tt^nfi j ett-^tt0*fcfil'T?feo'rJ.omi:n(7)^ff-^Si-t?fc5 0 

WtMKGD@^aSCT\ m^o-Cn^S2, m^l^n^l, m^-trn^OcDl vf tl/Cfoo 

-d>«fcv\, 

[0029] PBJ££ft5fc©^f2ftl^ (i) ©J^f*M 

irLTtt, WT© (ia) - (ik) ^-f-^cD&^ipff 5^£as-?#5 0 
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[0030] Wfc7] 

-(R 4 ) a 



R 



L i -O- (CH,) -CH-CH-L i { i a) 



-(R 4 ) q 

R 1 " 
I 

R s -O- (CH,) -CH-CH-L i (ib) 

2 P 



-( R 4 ) 

R 1 




L i -S- (CH,) -CH-CH-L i (ic) 



-(R ) 



'(R 4 ) 



R-S - (CHJ -CH-CH-Li (id) 



R 1 

I 

L i -N- (CHJ -CH-CH-L i (ie) 
Li 
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[0031] [>fb8] 

-( R 4 ) 



r r 



L i -N- (CHJ -CH-CH-L i (if) 
| 2 p 

R 6 



-(R 4 ) 

R1 



R — N— (CHJ -CH-CH-Li (ig) 

i £ p 

1 c 



R 6 



(R 4 ) 



L i -P- (CHJ -CH-CH-L i ( i h) 

| 2 p 

Li 

'(R 4 )q 



R 1 

L i -P- (CHJ -CH-CH-L i (ij) 
| 2 p 

R 6 



-<R 4 ), 

Rl 



R -P- (CHJ -CH-CH-Li ( i k) 

I a 2p 
R 

[0032] ^m)^VMk&tfa(\)tvx, _bfE(D-iS^^:(i) ^V^T, ^tdJI 

l^tu bfc^oT_b|BcD^:(ia), (ib), (ie), (if) (ig) 



WO 2005/082946 



15 



PCT/JP2005/002887 



[0033] #«y^Afb^(i)©$lifett#^0JIS$twfcv^s, TIB©— AS^Gi) ; 
[0034] [>fb9] 



(H) n -A-R 2 -CH=CH (ii) 

I 3 I 

(R )m Ar 

S , R 3 f*^ Htt£ 1 ^ 1 0 <D T/V*/vm$.t* ttW iS-A-H ( AteffflEbfc—^r n Jj^ 

x«mtsti& is s^fi/yii#:[KTr /s m^^^mm^ go j ^] t , tib 

-^(iii); 

R-Li (iii) 

•vm&tiz>^m)^?Mk&v>) \s>xr^m)^Mt&m cm) j ^] is sm^ 

[0035] ]3 I^f^Hift: (ii) kjmV^VMk&to (iii) fc© J:fBSJS^^Ufc#» 
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[0036] L/c^oT, ^if^ctt^gf -IfMLfcffly^^A^^W^fi^P^ 

/g wm^^wmfe go ^m^Mtesm cm) 

[0037] _hfBcD— f£5£ (ii) "CS^^S j3 WM^^sW^fc GO fc*3V ^"C, -fngi^A, A 
^mV^VMk&md) K&l-f&^Tvm^-A^ Aj\ R% r\ m^^noV^T-hfEl? 

iia) - (iik) ^-r^&^w sri:*s-e#5 0 
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[0038] tffclO] 



(R 4 ) 



Q 



H-O- (CH ) -CH = CH (iia) 

2 p 



(R 4 ) 



q 



R 5 -O- (CHJ -CH=CH (iib) 

£ p 



'(R 4 ) 



H-S- (Cf|) p -CH = CH (iic) 



<R 4 ) Q 



R -S- (CH,) -CH=CH (iid) 



(R 4 ) 



g 



H-N- (CHJ -CH = CH (iie) 
I 2 p 

H 
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[0039] [fall] 

-( R 4 ) , 




H-N- (CH, ) -CH = CH (iif) 

R6 



(^ (R4) 



R -N- (CH 2 ) p -CH = CH (iig) 
R 6 



(R 4 ), 



H-P- (CH2)„-CH = CH {iih) 
I P 
H 

'(R 4 )a 



H-P- (CH ) -CH = CH (iij) 
| 2 P 

R 6 



(R 4 ) 



R 6 — P— (CH ) -CH = CH (ilk) 

i 2 p 

R 6 



[0040] j3 ffm^^-^^fl^i^ai) _h|Etf>— JHfaSGi) fc&VvC, 

il^A^^^^-^fc^^mJE^--t?feSMy^^^te^^\ /3 t^fvyi 

^•«y^->Ate^%(i) ©fi-aw^ mhft%tfv^-<DRfc&f£t*(D&frh®-& 

L<fflV^*U Lfc^oT_LfB(Z^(iiah (iibh (iieh (iif) STfcfci (iig) T'^^ttS 0 
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[0041] _h|E<£>— GO J-*5V ^T^^ojg^A^^J^^feS £ UWk^^^WIMW- ( 
ii) O^bV ^flcM^LTte, W&TA'Zi*- 

[0042] _LfE<7)-f£^ (ii) ^*3V ^T^nJg^A^Sjffig^-CfcS 0 Ml^l^f!^ ( 

:7;n^/V-3-7/^^/VT^>\ 5-7x^/W4-^yT^/1^7^y, 6-7^^/V-5-^ 
^ir^/KT^ 1--7 ^jV-Q-^rfr^jVTV-y ^ l-^/v-3-7^~/v-2-7°xi 
^^/V7^y, 2-^^/^-4--7^^/^-3-7/x^7^T^^^^«l^T^^;N-^^^ 
^^T^^[N-^^/^-(3-7^^/V-2-7/°a^^/V)-T^>] , N-^/U^J&T 
^V[N-^^/^-(3-7^^/V-2-7/°n-<n/^)-T^^] , N-^ntVV^^T^^[ 
N-7/°nt7W3-7^rvl/-2-7/n-<rv]/)-X^] „ N-TT^/l^^T^EN-^ 

(3-7^^/V-2-7/°n^^/V) -TV^l , N-^/ls- (4-7^^/^-3-7^^ 
M-T^>^ /V-(4~7 ^^/V-3-7^=^/V)-TV^ , N-7°n\f/V-(4-7^. 

s/I^-3-7*7-/V) ~T^>\ N-7/^/^- (4-^^/V-3-7/x— /V) -TV*sfe}£<D2 
mrv^;N, N-vW/Hr-f^T^EN, ^-\y^/v-(3-7^=-/v-2-7°n^<=- 
/l^-T^L N, N-v^c^vJ^M^T^EN, N-v ? ^^/V-(3-7;n^/k-2-7 0 n 
^-;l/)-7$>], N, N-v^n tVHr^&T^ EN, N-^p^w(3-7i=;v- 
2-^n^^)-7^] v N, N-^7/^/Hr-Y,&7*^[N, N-v>:/^/P-(3-73i= 
7l^-2-7/°n^<^7^)-T^> / ], N, N— ^^/V-(4-7oi^7i^-3-7/^^/V)-T^> / , 
N, N-v ? ^^/V-(4-7oi^7l/-3-7/^^/V)-r5:V > N, N-i/7/ntVl^-(4-7/ai 
^WS-^/Vj-r^, N, N-Zy7^/]y-(4-7^=-/]y-3-7^=-/^)-T^>f^ 
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[0043] js mm^^mmfc go (ho Km ^t, sr 1 © 

T_b|E-CiftKL^:O^I^C-C&5o ^W)^Mt^m (ffi) O#*bV^ffc0!l£LT 

[0044] 0 m^-f-^mmw ao twm^Mt^m m) t<D^\t, —mc & em 

^Mi-tem (m) ^»^^M^^cT^tt7K*j^^-^^-ey^^b$tL, ^ # 
em^i/^ff^ao <D^u^^f^m^Ki^(D^mv^j>>^!^ an 

0 Bm^^f§*f£ (ii) kWm*f-VM\&m (iii) J^^c-fS^ 
fcWIBS [-A (Li) n (R 3 ) m] ■^M't^MW)^ M\&m (i) ttX-^Ml^cM 

JS21^ * \z.^BM(DMm)^M\^m (iii) ^?g#LTl »SJS«i-a^Sr 
fflV^TT-^m^Ufc^^ «y^^b^(i)fcttT1i/K, 
y^^^b^(iii)^m^M^JiLT#<fci?)^, ««{b^y^-i:*^, * 

[0045] .libo^a^ /3 m^^^mmw- ao bwm^Mt^-m an) 

i^otit /3 em^^^^f*(i0®^^^tt^fp^^i^®»y^- 

VMk&m (iii) fl*#;!m^Lfc_h!Bo— x*mistiZ>^m)^i>Mk-&%) (0 

«H^/4£j5g^j;5^-ra7c^^, /3gm^^ft^f*(ii)l^/^i^-o^ 
m^VMt&m (iii) ^n^/V^®^5*[n«_b|E(D-^ (ii) 0 
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[0046] ^mm^^^mi^(ii)t^m^^t^(m)<DRmK^nhti^R 

[oo47] uc^ot, i3nm^^>mmit(u)tmmv^^it^(m)tcoR}t^mfc^ 

[0048] j8 ffm^^fl^(ii) Way^^^(iii)^c7)S^«> SJS^H?f fcii 

[0049] £ em*^^^ ao h^m^vM^m (m) &sjfc£*si£©w*Bi§jffi<& 

[0050] ^ffiffi^Ejft^t? 0 W&^^sffi&fo (ii) t^mV^Mt^ (iii) £rMJ^£i±5 
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, Mi«> ^xf/Vx-T'/K *:S?*74^ V"?74^ N, N, N', N'-^h^^/V 
[0051] 0 W&*^^sffiMfe (ii) b^mV^VMt&yo (iii) SrS^$*5K©?aSW:, s 

[0052] /3 tt^f^ytifr (ii) b^mV^VMk&® (iii) M$*5^©#^il#t 
RB5&*ft&V^5, |3 gm^^^^M*f*(ii)^«^M(»^b<(i#M4^{b7k^ 

js m^^^mmfc go b-^mtf-vMk&m (no _LiELfc«fc5 ^ 0 

-^h^^— (GC) , /nfyiIM*Bl^S ('H-NMR) ft if HioTfliStS 
0 ft^f^yiift: (ii) , ^m)^M\^m (iii) , 

0 l^f^yii^ 00 btmyrvMk&to (m) ©s^ii, SM^it* 

[0053] mWJf-^M^m (0 Srffl V l£/c« /3 (ii) Wttty^* 

Mk&M (iii) ^(D^^^^MUfcS^m^^CO^fflV vc, T~^Ml^ 
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Loose M^m^j^-^mm^t^(Dr^>m^^y^-<Dmmi^m^mm 

T{3\ X^-Ul/, a-^SV^U^^ o-^/V^Uy, m-^/W^Ix>\ p-^ 
7V-1, 3-zf#Z?^^ 3, 3-^^v^^ 1, 3— ^n^r^v^^ 

/^^cDT^y/^^^/Wb^;^^^y/v^^/v, ^^y/v^^vK T^y 

jt^/Vhy^/^^^^Ot^/l/^^b'n'^; £ -^/n7^^t'©7^FWb 
^#3;^lM^^^nhy^n:3^^ 

[0055] T^^m^^/^—^2m^±^mvx^mm(D^jmK^M^m^v^ 
vMttem a) > j3 t^f-i^^iifr (n) tmm^yM^m (no t^Km 
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[0056] ^Wf^t^y^-^M^5/cfe»T^^m^tt^7^-(Dffiffl*«, 

£ g W^^*^f^b^y^-^^fi^^^i^CT{b^fif^W^^fe5r^^S 

•e^So ^'e'^b^y^— (d^*^$ijps«^<, ^s^Miaot, M^fi 
, iw&^s^i, 000-500, ooo(D4eH(D@^ ®^*©*swtMwy-^ 

[0057] T-^M^OSte, SJS^Rm^^T^5fcfe^#^^TfT5ri:^W* 

u \ ,s am^i-^ff (n) b^mv^Mt^-m (m) t^s^^^^ot 
«/c^^f.«^Lfc»y^^^b^(i)^m^iiM^JibTfflv^fi^tT 

o 

[0058] s^^i>9^i-5* o y^-(D^ft^^#^-r 

[0059] */v-©M^}:, ffly^^^b^ (i) ^^©l^H^oti^llt^ro 
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[0060] i^figij;, m^(Dv^^r=-^m^xum^nx^^^m-mc, Rft^m 

^fffl^^l/O^&vv^ -80°C-lOO°C(Dt5Hrt-efo 

^mmmmm, &-tt\* is w&x^^mmn) tmwv^vMk&m (m) 
KM^hntcRitM^m^pjf^umxmwvw^ zaz.T^^m&vk^;^ 

H-NMR) ^tlcX^XmW~-t^t^X^^ 0 

mm-r^t^m^ mm^^^7K'^tmvx^<^tmf^^\ ^ un^ 
[oo6i] iifEbfcT^^fi^i^oT, mn, m^(Dm^m^rm(D-^(iv)xm 

tsth&mmT 0v) j t\ ^tfrh&l %i?u -~Jjj$-&3i)Q&j?<mT~^xh 
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[0062] [>ffcl2] 



R 1 

2 1 

(Li) n -A-R 2 -CH-CH- (iv) 

I 3 I 

(R )m A r 



(5£tf», A, Ai\ R\ R 2 *3j:U«R 3 »iifa^|WlCKTfe'9, m*5j;U*n{3:JifE£l*IC2&-? 

fe<5o ) 

[0063] ±IEb/cT^^fi^^J;oT^Lfc^y^— fcSsi^C, M^M^ffiKi^ 
LTV^S(iv) ^*Dft6R 3 ^S'g'fgS-A-H(7)^!IS(M^«\ V)^)\^)fV^ t- 

y^/v-yy^vv-yy/i^, yyy^tvi^y-^/^yy/i^^^T/i^/vyy/^, ^< 
^~<7A, y^^yyA^^©T/^ytty^#y^^^b^%^^ffiv^5ri:^ 



[0064] JilBL/dT^yM^^ioT^b^^WtM^^y^— ^31 ^C, 



[0065] iifE^v^T, r^ym^l-^^^ufc^y-^— t-y^y— y^^oy°nh^tt 
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o 

[0066] ^°y^-(D^S*^^7K^^AT#5^t^^^t^^[Ji:LT«, M*.frf 
, ^l/i/^iXK, ^otVyt^^K, hy^^w^^K, ^w^^K, 

[0067] ^y^-^^ft^^^^/^^^/^S^^A^^SWf^^^^tV^iJ^LT^, 

^y^-o^^^T^yx^^A^sWfitt^^^tv^j^L-rfi, iitf 

^y^-tD^^^^/V^^hS^^AT^^Wf^tt^^t^^J^LT^, #1 
b&X%& 0 

^y^-^^^^^/^^^VM^^^A^S^tt= 3 r^5/t 0 >'^lJtbTfi, 
M^{fct°i7n/VtKy^^^, ^Tc^/^^/vS^^A^^dr^^tV^JirUT 
[0068] tfc, iifE^wr, T~*>M&K£y&j&\^lLtfy^~\C*?y*-/W£}£(D'y J 'T2h 

>-mt&!%> (m&&±m &m^x^<Df&M^(Dj%mT~^&7kmKmm-r% 
m (m) ^m^mm^ir^x^m^ir^u^v^^v^-^fcnM^m 
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[0069] ^:C0^(D#'B*fgf^^7 0 y^^iJ^bTtt, mnwj^jfT-^m&xmm&n 

■So 

[0070] ±|ELfc^0^(Z)^^J;^#^^*^Wt^b^y^-«> *^lTf^b^y^- 

y^-^K-rs/cfeo^w^ij^ifiLT'Kffl-rsr^^^^ 

[0071] «0J(D^i^i 1 9#^tL5^'g't^^y^--»5^, ^M^Sf-Wt^^ 

^y^^p-^-^fc^j^ttw^ 

iktfv^—n, $mv^—^^±mmm^mvtcmmmtvxm^^t^x^ 0 
[0072] ^mm(D77mxm^thfcM^m^v^~n, mmm^xu/^tc 
nm^^m^tc^(Di^KMtvxm(D^v^-Km^vxh^\ t^m^m 
(Dm-^—tvxn, M&f*, aKyr^K, ^y^w^, tf~^r/v=i~ jv^v-^— , 
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[0073] uTi,z*mw&mifoMt£¥fo£VM f fcm^mi-z&. ^mn&TomMWj: 
M^n^tb^Mv^^^w^^y^-^atxm^^^ts^^ii^TS^ #e> 

[oo74] (i) b mw^u^mmfa an tgmi±j2J*lk£M m btp^^mnm ■. 

^f^u^h^y^— (GC) (,&^^BffMrGC-14Aj)*oj;I^/^ctt^ 0 nh^ 
W^^Rft^Tt^g ('H-NMR) ( 0 *Mfc$l TJNM-LA400 J ) 

(2) *:;^*-<D j mfrTxJfc(Dmftm ; mJfEbfcGC*^J;^/ / ^fc« 1 H-NMRS^fflV^ 

(3) ^^f^K7Ky^-cD%TO4>^afe^T^^-a^ : 

t°— ^^*^^(D^y^^l^^^TKlEbfc^VW*^n^b^^--(GP 
°C) 0 

^MPv-^ysfyy^— (TLC) (^/^t±WrTLCT/^— ?Av'— h ->y#^v^60 
F254J), iftig^^n-^h^77>r— (HPLC) (^t^^t^LC-lOADj ) ^fc 
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l-i^WJ^^m^—f^m^^mKM^WmW: (maldi-tof-ms) (Ap 

plied BiosystemsiiM TVorager-DE STRJ ) ^fflt ^XM^t'o 

6 12 

[0075] (<^3gMl))[W^y^^^b^#l(ia)^I)?^b^^^«S^^©Mit] 

(1) $^u^c^^H^i§rt^#:^^*^-egmbfcm, KJS^^-r 

^7/V3- /P268mg(2. 0^U^/V)^A^> ?fe^^lK^bT^n^^>'19ml*3«t 
U?^^i^^6ml^A^T^^T/P3— /^?r^?$*fc 0 

4. 2ml(sec-^/vy^AirbT4. 05^/^) ^o<^5^^^tttITUj:^ 
,li^LT^^J-^«fe(D^m«[WT, Rmm&®> (ia) 

o 

(2) JifE(l)^j;^#^^«(S^'^%)»-tP^«U S^KSSHb^P 
^l^tt^f^P^Otf— ^i^^m^U — ^> -CH -O-Li, -CH(Phe)- 

2 

Li*5j:t^-CH(sec-Bu)-(^ft*-f-St: 0 — ^^^^^3. 5ppmfl-j£, -0. 014pp 
J^bT, _hfBcD— JKS:(i) teSSV^TAj&SHsfrRj*^ Ar^^/V^, R^sec-:/^- 

;um, R^sxf^S, m^o, n^i©tHPf!>^t;^(i) [^Tr^ttttW.Mb 

(ia) j , ^/c« rtfgttT^^M^M^J (ia) 1 >5] tfS^JE&LTV ^S^flSfll 

(3) ±fS(2)^|iJ^»TL^m^(^M^)^>i^y^°n/V- 

2 2 

Phe)*3j;I>-CH(sec-Bu)-^S5fet"6t 0 — ^j&S-tfr-^ft^. 3ppm#j£, 2. 5pp 
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fto 

[0076] «i:bKrllJ^Ml))[sec-^^/HJ^^A(D 1 H-NMRaiJS] 

H-NMRJJIJ 5t£rff o fctr 6 , -CH-Li^ft^-TSt 0 — ^fl5-0. 097ppm#j£^6 

mBtvxmm^, -o. oi4 PP m#i£^«fBTp ? t o -^«ms'j$^^^o/c 0 

[0077] «J4atM2»[^r«iy^-^^>fb^«I (ia) 33<fctf sec-y^^y^^£^^5SJ&^ 
(1) JR3tMl<E>(l) fc33VvT\ sec-^/^^-^^cD^n^^^cD^ffl* 
£6. 3ml(sec-:7^VMJ^A£bT6. O^U^P) fc^£;fc^i2$^Ml<E> (D £ 

(2) _hia(D iz:£v&btiit4mm(&}&m&to) <D—&&$mu m^m^y?* 

^U>«&sfmnffi&(Dt°— ?\-£ffi&lX35*)s — -CH -O-Li, -CH(Phe)-Li 

2 

^J;lF-CH(sec-Bu)-^S5fei-5t 0 ^-^^^:tL^tL3. 5ppmftiS, -0. 014ppm 
_h|B(D— HL&V^TAflSi&fcDj^ Ar^^/V^ R x dSsec-^^3S 

j , ^f-fi r^fgftT^-^fi^PJ^iJ (ia) j >5;ii:3 s &5] tfs^jifeLTi ^rtasfifc 

f8£*Lfco ^^I'NMR^^^^ft, -0. 097ppm#jfiJ^tr— ^HPJ;^ 

o 

(3) _b|E (2) ©y|iJ^^TL/t^M (SJ&*g^) ^>S(D^y^n/ V- 
i*ttoai3t^*5V^-Cb'5r'r5Er/W3 k -/Vttl8fefetti*, u^-ch-o-h.-ch ( 

2 2 

Phe)*5it^-CH(sec-Bu)-^fi5l5-r5t 0 — Pti^fh^M. 3ppm#j£, 2. 5pp 
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fto 

[oo78] mmm3Kmmv^Mt^m aw ^^-r^mm^m<Dmm 

(1) m^vfc^y^m^m^^n^mm^^-vmm^fcm, ^m^N, 

N-^^/V^gT^380mg(2. OVJf^&Atl. fttM^Lt-^n^t 

(2) _L!B(i) fcJ;9#kftfc^M(SJ&il'S'W g|3<Sr$U&u fi7K*^^n— 

^^-5m^w>-t4^f^p^^(Dt: 0 -^«m^b-r*3^, — -CH(Phe)-Li*5,t 
T>-CH(sec-Bu)-^S5fe-r§t°— ^S^ft-^ft-O. 014ppm*5j;t^l. 9ppm(D 

(i) t^fc^TA^^fffJlHK Ar^^/I^ R^sec-^Vl^, R 2 ^^w^^ 
R^Src^/i^ m ^2, n^0O«ty^A^%(i) {.UT^mv^Mk^® (ib 

) j , ^tc^ r^t^ttT^^M^w^j (ib) j b\^t^m^x\^^tf)mmtsti 

(3) ^ ±m(2)(DM^nTvfcmm(Rj^u^m^m(D4yy^<y-^ 

MLTMfWt^ov ^T'H-NMRSUS^it^GCaiJ^^Tofc^^^, V >-f ft 
OS'JS^V^TtN, N-^^A^&T^tef&fcbfti\ t^t-CH (Phe)*3 

2 

it>-CH(sec-Bu)-^ft>fe-f ^^^ft^ft2. 5ppm#i£^o ^1. 9ppm 

w?Vj»k<D5L)&<Dm?Tg. (KJtm) moo%xh^tc^t^m%^thtc 0 
[oo79] (mmm4K^mv^Mt^m aw ^m-r^jtu^m^mm 

(i) ^m^t^^n^mm^^w-^mm^^xmm^t^ Bcmm^N, 
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(2) _LfE(l) fc.fcWkfrfc^CSJ&Jg-^fcO <E>-gB£rSU&U M7K*^^n- 

fa1&&(D47%&RjfcLX^&Zk&$m&tvjt 0 £fc, -CH(Phe)-Li^J:^-CH 
(sec-Bu)-^S5(5-r5t°— ?&Z:t^fl-0. 014ppmjoJ;^l. 9ppm<Dfig^ffi 

[0080] <(l:bKM^U))[^^T/^-^tsec-^^y^^A(7)S^^^] 

(1) M5tMlcD(l) ^Jol^T, sec-^^y^i>^(D^n^f-V^^cDf^MS 
£2. lml(sec-^/^y^^A^LT2. O^U^e/U) ^£fc.^«§£igMl<7) (1) t 

(2) _h|B(l) ^J;^#^/c^(SJ^^%) ©lml^SiL, fi7K*^^n— 

f, — # % -CH -0-LiM£5fci-5fc°— ^3. 5ppm©fig^aimbTV^c^^ -0 

2 

— /P^sec-^/^y^^^^OSJ^Tfi, /H^TK^SftlJ-trsec-^^/ky^- 
^A^SJ&^T^C, ^©SJ^ft^PJ^sec-^/^y^^A^aoTV^^ 
^^«^^^^T/^-^(Z)^l/^tt^iafP^^a^©sec-^^/vy^^A 

[0081] mmimKMrn^Kmrn^m-r^v^u^mm'] 

( i ) K3tM i (D ( i ) t m cmittft^ xmmvt^Rmm^m i^mv^Mt^-m a 
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a) ^^-r^^m^-m ($j28mi) &um^tc&fom^(Dum&4o o cKi,f~fe 

^T&i'-y^s-?— 11. 5mi(ioo^y^^)^p^-rT^^m^^To^ 0 Kj&m%$ 

(2) ilECD^ItbtL/cSMoM^M*©^/— /v^i^ALTMtJ;^ 
5, #cTO^fi(Mn)«26, 200-Cfc'9, ^^iM(Mw/Mn)iil. lO^fco 

(ia) ©fil^TO^ W20%T&ofc 0 

[0082] mmm2Kmm^7Km&^-r^v^u>(Dmmi 

mi© (i) kmm^xT~3-^m&&ft\<\ ^T»jio(D^ttui^ 

fb^«ioo%^feo/c Q 

(2) ±m(i)xmhntcR^m(Dm^mm\&(D^y~/u^K^A^xm^x^) 

-5, $k¥-%9fr^-&(Mn)fel3, OOOXfoV, ^iM(Mw/Mn) J32. 29"Cfe 

^ (ia)i^^«9^o#^y^i/^i^^^-f-5HS^-t-5^, «y^^A 
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\\&m (ia) (Dn&mtmmm-£4:i%x*-fo^ti 0 

[0083] mm\m))m^m^mm^^^u^)^m^^iy(Dm:m 

(1) mmmi<D(i) ^vv-c, ^/—^x^m^w±-r^wiK^^>^^ 

K l mVtM xJ-^tVU , HJfeM 1 ( l ) *5 ( 2) £ IH iMftf^&fr o T^y ^ 

(2) ilECD^ItbtL/c^y^^^^ov^GPCS'J^^Tofc^^, f¥^J5j v 
^fi(Mn)f*26, 200Tfc9, ^iM(Mw/Mn)(il. 10-r?fcofc 0 -Jr-f&T 

/^^sec-^^y^!>AtcOSJ^(-J:!9^b^ay^^^^^ (ia) 1^ 

^.^^^o^^y^^^i^^^^^^-f-^^^ «y^^b^%(ia)(D 

^L^^y^^l/^^*5(t5*^^mSrHPLC^J;i9^i6^ir6, 1 

[0084] mmwu)) [Mmz.7^mm^-r^My^^(DU^] 

(1) ssstMi© (i) tm^mi^n^xm^t'^mv^^it^ (ia) sr^-rs 

SJfcSI^ (^28ml) ^HX^L^.SiS^rtcO^^40°C^bfc^, -fy^y^ 
7-7— 10ml (100^y^/^)^P^TT^^M^^To/c 0 ^^fW^-^fUfe 

(2) ±|E(l)T#btb/cH^c7)^il||iJ4c7)^/— /Vtp^AUTm^^J;!9 
^Lfc*°y^y:7V^Wm£it\ ^TtL^tUiDlU^Ufc^, 'H-NMRiS^lto 
fc^5, lcTO^ft(Mn)«26, 000Xh<9, GPCmfefrbMfrtz^&ftjn ( 
Mw/Mn)[ll. 10Xh^fc o ^4)&T/^~/^bsec-y?-/1/V c 7' 1 ?l*k(DfcJfc^z£. 
D^b/c^y^y^b^(ia)l^^^^o^y^y^yi^^^t-5 
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[oo85] mmimKMm^mm^-r^j^uxDm^'} 

KJ£^#3 (#J30ml) ^^L/cSJ^^rt®^5r40°C^Lfc^, ^U^J 

•r— ii. 5mi(ioo^y^7i^)^n^TT^^fi^^fofc 0 ^rtM-^e^i 

5, i¥^ft(Mn)(47, 200Tfe>9, ^^^(Mw/Mn)!*! 10T?fcofc 

(ia) l^^D^o^^y^w^i^^^-f sHK^-rs^ fiyf-)^^ 

#3 (ia) 60m^MM^ll^^fi70%-efeo^: 0 

[0086] «^M6»[^fc3^T^/S^#-r§^y^^^^^ag] 

(1) $U5f M3<D (D fcl^lMftf^*^f oT3K3tLfe^r«y^!>^b^ (ib) frsm-t 
SSJ^?H^ G^30ml) §rltX^bfcSJ^^rt^^it^40 o C{-bfc#, X^-W^e 
7^—11. 5ml(1005y^7^)^P^TT-^m^^fo/c 0 ^fttt^^v 5 ^ 

-|5^^ttl00%l?feo/c 0 

(2) i:|E(l)^#^^S^<^^^PJfi:0^/— ^^^SAUTfi^(3i<t!9 
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5,ifc 5 P*&4> J ?-*(Mn)ttl5, 200T& 1 9, ^fl^*(Mw/Mn)lll. 52-Cfeo 
V^Mk-tem (ib) ©fi^^J3W«34%^fco/c 0 

[0087] «nffiM7»[^^3ar^ys^w-r6^y^^^>'^3g] 

(1) 3S3SM4<7>(i) ^inc^^f ^xwMjttmm^^MY^m aw 

ZRj&m&VO ($J29ml) mj^VfcR!t^^PH(DUm^40 o C\Cl,fcm, 

11. 5ml(lOO^y^/I^)^7JP^TT^^fi^^fofCo ^tt^t^v^i^ 
?&3>e>&* ^#^$^«>fbL7c 0 40 o C-CM^2^^m^SJ^^I^U/c^ > S 

-|5{b^ttl00%-I?feo7t 0 

(2) ±|B(l)-C#fetl7cS^O^»J»(D^/— /VftSALTl^HiU 

6, #c¥^5>^-m(Mn)ttl3, 400T?fo^ ^f-t^t(Mw/Mn)ttl. 65t?feo 
fco N, N-^^/^^T^^isec-^/^y^^A^^SiSi-i^^L/c^y 

V^-VMk&m (ib) cDm-^WM^J^fi78%-Cfco7c 0 
Sfc, ^bfc^y^^W^*5tt5^3^T^7£mSrHPLC^T^i6fc^r6, 1 

[0088] <<||^M8>>[^^3jRr^/SS:^r-r5^ny^=isKy^— 

(D MMM7(d(i) \zm^x, ^y—^j]\}^xm^i^±^^m^yy 0 u> 
~jvim\^M^xm^w±\^t^t^xmt, mmm7tmmK\^xMm^3mr^/ 
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(2) ±m(i)^hntcRi^m^mmmm<D^/-/^^A^xm^^ 

M(Mw/Mn)|il. 30T&o/c 0 *°!J-7'-(D|^^i(Mn)^ N HJfeM6"C 

[0089] <<^M9})[^^3aT^/S^^K^^-ra^n^l/>ry^^^y^^^^(D 
(1) HlfiM7CO(l) KlSSlvC, R!^m^m^^/— 

^^aaT^/s^ct^^s^-rs^y^^w^^^Lfcio 

«bfc^y^^^^^^^6^3»T5/»^J;^7KM^HPLC*3J:OTL 

[0090] «nmMio»[^^3aT^/s^-r^^y^y7V^(DM^] 

(D $S3tM4© (i) ir[^b^^ToTM3tb/cffly^y^b^ (ib) ^^r-r 

5SJ5tI^ (#J29ml) ZUmVfcKJfc<£^ft<DMm%:40°CKV±^ Wl/V 
^7^—30. 0ml(300^y^7^)^P^TT=^M^ffo/c 0 ^(W^v^fe 
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oo%xh^fc 0 

(2) ±mi)x»nbthfr£i}fc&<Dm$:mfflm<Dy?;— ^^^ALti^ti;^ 

fc&l5, W*U^*(Mn){^29, OOOTfctK GPCS'J^^^fe^:^*^* ( 
Mw/Mn)ill. 14-efco/c 0 N, N-i^^l^^T^^sec-;/^!^^^ 

jfrnb-fttzz, lft+mvi. oi^ofc 0 

[0091] 

(1) JttWHatMl© (1) ^^mf^^oT#btlfcSJS)^^ Gft26ml) £rHX^ 
L^S^§srt^S-it^40 o C^b^#x X^lxV-^e/-^— ii. 5ml(100^y^/^)^ 

^CoV^TGC&^t^H-NMR^tff^ofc^^ ©f3:&:£ 

(2) ifBcD^^atMl^it^r^^Ml^^^^. ^&T/V^^t£if(0 

RJt^X^mV^^t^m (i) Sr^^^rS tfmyrvMt&ys (i) ^^r-rs 

[0092] «Jtt«EM2» 
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T4. 0^y^/H^o<^5^PpWtTMTL^b;OP;i, ?(kft(DUm&0 o CKi%-D 
fc«^#T^l^^SJ^^^^40t:^^bTM^^#Tfc2^^^$-^ 

*vf> ^b^«100%-C?feofc 0 

5, i¥^ft(Mn)(47, 200Tfe>9, ^^^(Mw/Mn)!*!. 10T?fcofc 
(3) r <Dj*tfeM2^^^ x -^^f j£ TVl^ —/Vt£ if CO 0 WM^^>WtMVf GO £ 
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